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(57) ABSTRACT

A fluid activating apparatus is provided. The apparatus is
capable of changing a bonding structure of a fluid or allowing
the fluid to be readily reacted by applying a strong magnetic
field to the fluid, such as water or liquid fuel.
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Fig. 2




U.S. Patent Feb. 2, 2016 Sheet 3 of 7 US 9,249,767 B2

Fig. 3
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Fig. 4

53
19 40 30

(T 11 K 120 K

‘“N._

] ]
//HI\‘HH S SSETRNNIANSAABSAASARERSTINRIRRRNNAN AAORRATINRES :///
AIUATEEITHEET T G T ST T AT T T R \\\\/}_ VA
153-_/' - . - '/-\1 Sb
T N \ it {
\ /
\ﬁs.. JE——— [ -~
~ 30
ALLITITITITLELAEHATETEELEALALLLELAACLLAL AR LR AR LARANA R W d bt
L T T I T T T T T T T T T T T
///////////’////////////X////

52



U.S. Patent Feb. 2, 2016 Sheet 5 of 7 US 9,249,767 B2

Fig. 5
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Fig. 6
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1
FLUID ACTIVATING APPARATUS

TECHNICAL FIELD

The present invention relates to a fluid activating appara-
tus. More particularly, the present invention relates to a fluid
activating apparatus capable of changing a bonding structure
of'a fluid or allowing the fluid to be readily reacted by apply-
ing a strong magnetic field to the fluid, such as water or liquid
fuel.

BACKGROUND ART

In general, according to the combustion scheme of an inter-
nal combustion engine, gaseous or liquefied hydrocarbon fuel
is atomized by forcibly spraying the gaseous or liquefied
hydrocarbon fuel into a combustion chamber of the internal
combustion engine through a spray nozzle. However, the
above combustion scheme has problems in that the combus-
tion efficiency is insufficient and pollutants generated due to
the incomplete combustion and contained in exhaust gas are
exhausted to the atmosphere, thereby causing the air pollu-
tion.

In order to solve the above problems, many studies have
been pursued to promote the combustion of fuel supplied to
the internal combustion engine. One of them is to appropri-
ately apply heat to the fuel supplied to the internal combustion
engine such that the fuel can be evaporated due to the heat
when the fuel is sprayed into the combustion chamber.
According to the above scheme, the combustion can be pro-
moted, the fuel supply can be reduced and the reaction with
oxygen can be promoted by increasing pressure in a cylinder.
However, according to the above scheme, a vehicle must be
equipped with a device for applying heat to the fuel intro-
duced into the internal combustion engine and must provide
power consumed to supply the heat, so great energy consump-
tion may be caused. In particular, the apparatus may have the
complicate structure, so the installation work thereof is very
difficult and the fuel consumption reduction and smoke
reduction effects may be insufficient.

DISCLOSURE
Technical Problem

The present invention has been made to solve the above
problems occurring in the related art, and an object of the
present invention is to provide a fluid activating apparatus
which have a simple structure and can activate fuel into a state
to be easily burnt before the fuel is introduced into an internal
combustion engine, thereby reducing fuel consumption and
smoke.

Technical Solution

In order to accomplish the above object, the present inven-
tion provides a fluid activating apparatus including a case unit
including a first body which has a hollow cylindrical structure
with open both ends, and which has an accommodation space
for providing a flow channel for passage of fluid, and which
has first coupling portions formed at one end and an opposite
end thereof, a second body which is arranged to cover an outer
surface of the first body and which has a separation space
spaced apart from a portion of the outer surface of the first
body by a predetermined gap, and a first cap and a second cap
which are coupled to the respective first coupling portions,
and each of which has a fluid inlet port and a fluid outlet port;
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2

a magnetic force generating unit which is arranged in the
accommodation space of the case unit such that the magnetic
force generating unit has a central axis identical to a central
axis of the first body and has a diameter smaller than a diam-
eter of the first body, wherein the magnetic force generating
unit is arranged along a flow path of the fluid to provide the
fluid passing through the accommodation space with mag-
netic force; a support plate which is arranged in the accom-
modation space to support the magnetic force generating unit,
and which has a mounting groove for insertion of one end of
the magnetic force generating unit, and has a plurality of
guide holes penetrating through one side and an opposite side
thereof to guide the fluid introduced through the inlet port to
the accommodation space; a magnetic force receiving unit
interposed between the first body and the second body and
magnetized by the magnetic force generated by the magnetic
force generating unit to provide the fluid passing through the
gap between an outer surface of the magnetic force generating
unit and an inner surface of the first body with the magnetic
force; and a heat blocking unit interposed between the mag-
netic force receiving unit and the second body to block heat
transferred from an outside of the case unit to the accommo-
dation space.

The magnetic force generating unit includes a plurality of
permanent magnets arranged lengthwise along the case unit
such that opposite magnetic poles are arranged between adja-
cent permanent magnets and a plurality of magnetic pieces
placed among the permanent magnets, respectively, the guide
holes are curved at a predetermined angle from one side to an
opposite side thereof along a circumference of the support
plate about the mounting groove to allow the fluid to be
rotatably guided to the accommodation space.

Advantageous Effects

According to the fluid activating apparatus of the present
invention, a molecular structure of water can be changed into
a state to be easily absorbed into a human body by a magnetic
field generated from the magnetic force generating unit and a
molecular structure of liquid fuel can be changed into a state
to be easily burnt, thereby reducing fuel consumption, reduc-
ing an emission of pollutants, lengthening the service life of
the internal combustion engine and improving efficiency of
the internal combustion engine.

DESCRIPTION OF DRAWINGS

FIG. 1 is an exploded perspective view showing a fluid
activating apparatus according to the first embodiment of the
present invention;

FIG. 2 is a partially-cut perspective view of the fluid acti-
vating apparatus shown in FIG. 1;

FIG. 3 is a sectional view of the fluid activating apparatus
shown in FIG. 1;

FIG. 4 is a sectional view showing a fluid activating appa-
ratus according to the second embodiment of the present
invention;

FIG. 5 is a sectional view showing a fluid activating appa-
ratus according to the third embodiment of the present inven-
tion;

FIG. 6 is a sectional view showing a fluid activating appa-
ratus according to the fourth embodiment of the present
invention; and

FIG. 7 is a sectional view showing a fluid activating appa-
ratus according to the fifth embodiment of the present inven-
tion.
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BEST MODE

Mode for Invention

Hereinafter, a fluid activating apparatus according to the
exemplary embodiments of the present invention will be
described with reference to accompanying drawings.

FIGS. 1 to 3 show the fluid activating apparatus according
to the present invention. Referring to FIGS. 1 to 3, the fluid
activating apparatus 1 includes a case unit 10, a magnetic
force generating unit 20, a heat blocking unit 30, a magnetic
force receiving unit 40 and support plates 50.

The case unit 10 includes a first body 11, a second body 19,
and a cap member having first and second caps 15a and 155
coupled to both ends of the first body 11.

The first body 11 has a hollow cylindrical structure and
both ends thereof are open. The first body 11 is formed therein
with an accommodation space 11a serving as a passage of the
fluid and is provided at inner surfaces of both ends thereof
with first coupling portions 115 in the form of female screws.
Preferably, the first body 11 is made from a high-strength
material such that the first body 11 can be prevented from
being deformed by pressure.

The second body 19 is fixed to the first body 11 to surround
the outer surface of the first body 11. The second body 19 has
a separation space which is spaced apart from a portion of the
outer surface of the first body 11 such that the magnetic force
receiving unit 40 and the heat blocking unit 30 can be
installed in the separation space.

The cap member is coupled to the first coupling portions
11a provided at both ends of the first body 11. Although the
first and second caps 15a and 155 have the same structure and
shape, they will be expressed as the first and second caps 154
and 155, respectively, for the purpose of convenience of
explanation.

The first cap 154 is formed with a fluid inlet port 16 and
provided at an outer surface thereof with a first screw section
154" in the form of a male screw such that the first cap 15a can
be screw coupled into the first coupling portion 11a formed at
one side of the first body 11.

The second cap 155 is formed with a fluid outlet port 17 to
supply the fluid, which is introduced through the fluid inlet
port 16, into the internal combustion engine and is provided at
an outer surface thereof with a second screw section 155' in
the form of a male screw such that the second cap 156 can be
screw coupled into the first coupling portion 11a formed at
the other side of the first body 11.

The fluid inlet port 16 and the fluid outlet port 17 of the first
and second caps 15a and 155 have tapered structures such that
diameters thereof can be gradually increased from one side to
the other side thereof. In addition, screws are formed at por-
tions of inner walls of the fluid inlet port 16 and the fluid outlet
port 17 so that the fluid inlet port 16 and the fluid outlet port
17 can be screw coupled with a fluid supply pipe or a fluid
discharge pipe.

The magnetic force generating unit 20 is supported by the
support plate 50 and installed in the accommodation space
11a to supply magnetic force to the fluid.

The support plate 50 has a disc shape having a diameter
smaller than that of the first body 11 and is provided at the
center thereof with a mounting groove 51 which is recessed
by a predetermined depth such that an end portion of the
magnetic force generating unit 20 can be partially inserted
into the mounting groove 51. The support plate 50 is formed
at an outer peripheral portion thereof with a plurality of guide
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4

holes 52 which are spaced part from each other by a prede-
termined distance in the circumferential direction about the
mounting groove 51.

A guide piece 53 is provided at an outer peripheral portion
of'each guide hole 52 to guide the fluid in such a manner that
the fluid passing through the guide hole 52 can be rotatably
introduced into the accommodation space 11a. The fluid
passing through the guide hole 52 may be introduced into the
accommodation space 11a in the form of a swirl flow by the
guide piece 53.

As shown in the drawings, the guide hole 52 is curved at a
predetermined angle from one side to an opposite side thereof
along a circumference of the support plate about the mount-
ing groove 51 to allow the fluid, which is introduced through
the fluid inlet port 16, to be rotatably guided to the accom-
modation space 11a along an outer peripheral surface of the
magnetic force generating unit 20. Otherwise, the guide hole
52 can be formed by perforating the support plate 50 in the
direction parallel to the length direction of the first body 11.

The fluid introduced through the fluid inlet port 16 passes
through the guide hole 52 and then flows out of the case unit
10 through the fluid outlet port 17 via the accommodation
space 11a.

The magnetic force generating unit 20 is positioned at the
center of the first body 11 in a state that the magnetic force
generating unit 20 is inserted into the mounting groove 51 of
the support plate 50. At this time, the magnetic force gener-
ating unit 20 may float without making contact with an inner
surface of the first body so that the magnetic field generated
from the magnetic force generating unit 20 can be uniformly
distributed in the accommodation space 11a.

As shown in FIG. 3, the magnetic force generating unit 20
is equipped with permanent magnets in which magnetic poles
of the permanent magnets are arranged in the direction the
same as the length direction of the first body 11.

The magnetic force generating unit 20 may have perma-
nent magnets including rare earth metal compounds having
rare earth elements that represent strong magnetic force, such
as Nd—Fe—B magnet or Sm—Co magnet.

The heat blocking unit 30 is interposed between the first
body 11 and the second body 19 to prevent the heat from
being transferred from the outside of the second body 19 to
the fluid and the magnetic force generating unit 20 through
the body 11.

As shown in FIGS. 1 to 3, the heat blocking unit 30 can be
formed between the magnetic force receiving unit 40 and the
second body 19. Otherwise, as shown in FIGS. 5to 7, the heat
blocking unit 30 may have the dual structure surrounding
upper and lower portions of the magnetic force receiving unit
40.

The magnetic force receiving unit 40 is installed between
the first and second bodies 11 and 19 to receive the magnetic
force generated from the magnetic force generating unit 20.
The magnetic force receiving unit 40 may be adjacent to the
first body 11 or may be spaced apart from the first body 11 by
the heat blocking unit 30.

Preferably, the magnetic force receiving unit 40 includes a
ferromagnetic material, such as Fe, Ni or Co, which is mag-
netized in the direction the same as the direction of the mag-
netic field when it is subject to the magnetic field generated
from the magnetic force generating unit 20.

In addition, the magnetic force receiving unit 40 may
include permanent magnets. In this case, preferably, the mag-
netic force receiving unit 40 has the arrangement of magnetic
poles opposite to the arrangement of magnetic poles of the
magnetic force generating unit 20. That is, preferably, oppo-
site magnetic poles are arranged while facing each other. In
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this case, the magnetic force receiving unit 40 can provide the
magnetic force the same as that of the magnetic force gener-
ating unit 20.

Meanwhile, as shown in FIG. 4, the magnetic force gener-
ating unit 120 may include permanent magnets where mag-
netic poles are arranged in the vertical direction perpendicu-
lar to the length direction of the first body 11.

In addition, as shown in FIGS. 5 and 6, the magnetic force
generating unit 220 may include a plurality of permanent
magnets 221 where magnetic poles are arranged in the direc-
tion parallel to the length direction of the first body 11 and the
permanent magnets 221 are sequentially arranged in the
direction parallel to the length direction of the first body 11.

Referring to FIGS. 5 and 6, the permanent magnets 221 are
arranged such that opposite magnetic poles are placed
between adjacent permanent magnets 221, in which a first
magnetic piece 222 is interposed between the permanent
magnets 221 to form a magnetic path.

The first magnetic piece 222 is magnetized in the direction
corresponding to the length direction of the magnetic force
generating unit 220 by the magnetic field generated due to the
magnetic poles of the permanent magnets 221 arranged to
have polarities opposite to each other, thereby forming the
magnetic path.

The permanent magnets 221 and the first magnetic pieces
222 are alternately arranged and bonded with each other by
pressing them in the arrangement direction.

The first magnetic pieces 222 are formed with a plurality of
through holes 2224 directed toward the permanent magnets
221, which are adjacent to each other in the length direction of
the first body 11, in order to adjust intensity of the magnetic
force generated from the magnetic force generating unit 220.

The diameter of the through hole 222a can be varied to
adjust the intensity of the magnetic force of the magnetic
force generating unit 220.

Meanwhile, FIG. 7 shows a magnetic force generating unit
according to another embodiment of the present invention.
Referring to FIG. 7, the magnetic force generating unit 320
may include a plurality of permanent magnets 321 where
magnetic poles are arranged in the direction perpendicular to
the length direction of the first body 11 and the permanent
magnets 221 are sequentially arranged in the direction paral-
lel to the length direction of the first body 11.

Referring to FIG. 7, the permanent magnets 321 are
arranged such that opposite magnetic poles are placed
between adjacent permanent magnets 321, in which a second
magnetic piece 322 is interposed between the permanent
magnets 321 to form a magnetic path.

The second magnetic piece 322 is magnetized in the direc-
tion corresponding to the direction of the magnetic force
generated due to the magnetic poles of the permanent mag-
nets 321 arranged to have polarities opposite to each other in
the length direction of the first body 11 and the vertical
direction perpendicular to the first body 11, thereby forming
the magnetic path serving as a passage of the magnetic force
of the adjacent permanent magnets 321.

The permanent magnets 321 and the second magnetic
pieces 322 are alternately arranged and bonded with each
other by pressing them in the arrangement direction.

The first and second magnetic pieces 222 and 322 include
magnetic members which are magnetized in the direction
identical to or opposite to the direction of the magnetic field
when the magnetic members are exposed to the magnetic
field.

As shown in FIGS. 4 and 7, the magnetic force generating
units 120, 220 and 320, which are obtained by bonding a
plurality of permanent magnets in the length direction of the
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6

first body 11, have the structure capable of changing the
direction of the magnetic field by several times or tens of
times through the change of the magnetic poles while the fluid
is passing through the accommodation space 11a, so that the
activation degree of the fuel can be improved.

As described above, the fluid activating apparatus accord-
ing to the present invention includes the magnetic force gen-
erating unit having the permanent magnets, which are
arranged lengthwise along the case unit such that opposite
magnetic poles are placed adjacent to each other, so the fluid
introduced through the fluid inlet port is exposed to the mag-
netic field generated from the magnetic force generating unit.
At this time, the direction of the magnetic field generated
from the magnetic force generating unit may be changed
several times in the length direction of the magnetic force
generating unit due to the configuration of the permanent
magnets where opposite magnetic poles are placed between
adjacent permanent magnets. Thus, when the fluid passing
through the accommodation space is fuel, the molecular
bonding structure of the fuel is changed into a state to be
easily burnt. In addition, when the fluid passing through the
accommodation space is water, the water is pulverized into
fine particles easily absorbed in the human body.

Meanwhile, since the guide holes are curved to allow the
fluid to flow along the outer peripheral surface of the mag-
netic force generating unit, the fluid may pass through the
accommodation space for a long time while being exposed to
the magnetic field the direction of which is continuously
changed.

Although embodiments of the fluid activating apparatus
according to the present invention have been described with
reference to accompanying drawings, those skilled in the art
may comprehend that the embodiments are illustrative pur-
pose only and various modifications and equivalents may be
possible within the technical scope of the present invention.

Therefore, the protective right of the present invention
should be defined based on the technical features of the claims
attached hereto.

The invention claimed is:

1. A fluid activating apparatus comprising:

a case unit including a first body which has a hollow cylin-
drical structure with open both ends, and which has an
accommodation space for providing a flow channel for
passage of fluid, and which has first coupling portions
formed at one end and an opposite end thereof, a second
body which is arranged to cover an outer surface of the
first body and which has a separation space spaced apart
from a portion of the outer surface of the first body by a
predetermined gap, and a first cap and a second cap
which are coupled to the respective first coupling por-
tions, and each of which has a fluid inlet port and a fluid
outlet port;

a magnetic force generating unit which is arranged in the
accommodation space of the case unit such that the
magnetic force generating unit has a central axis identi-
cal to a central axis of the first body and has a diameter
smaller than a diameter of the first body, wherein the
magnetic force generating unit is arranged along a flow
path of the fluid to provide the fluid passing through the
accommodation space with magnetic force;

a support plate which is arranged in the accommodation
space to support the magnetic force generating unit, and
which has a mounting groove for insertion of one end of
the magnetic force generating unit, and has a plurality of
guide holes penetrating through one side and an opposite
side thereof to guide the fluid introduced through the
inlet port to the accommodation space;



US 9,249,767 B2
7

amagnetic force receiving unit interposed between the first
body and the second body and magnetized by the mag-
netic force generated by the magnetic force generating
unit to provide the fluid passing through the gap between
an outer surface of the magnetic force generating unit 5
and an inner surface of the first body with the magnetic
force; and

a heat blocking unit interposed between the magnetic force

receiving unit and the second body to block heat trans-
ferred from an outside of the case unit to the accommo- 10
dation space,

wherein the guide holes are curved at a predetermined

angle from one side to an opposite side thereof along a
circumference of the support plate about the mounting
groove to allow the fluid to be rotatably guided to the 15
accommodation space.

2. The fluid activating apparatus of claim 1, wherein the
magnetic force generating unit comprises a plurality of per-
manent magnets arranged lengthwise along the case unit such
that opposite magnetic poles are arranged between adjacent 20
permanent magnets and a plurality of magnetic pieces placed
among the permanent magnets, respectively.
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